Key indicators: single-crystal X-ray study; T = 100 K; mean (S-C) = 0.004 Å; disorder in solvent or counterion; R factor = 0.022; wR factor = 0.058; data-toparameter ratio = 25.1.
The title compound, [Tl(C 2 H 6 OS) 6 ](NO 3 ) 3 , consists of six dimethyl sulfoxide (DMSO) molecules coordinated to a Tl III atom, which lies on a 3 axis, and three nitrate anions (3. symmetry) to neutralize the charge. The coordination polyhedron around the Tl III atom is octahedral, defined by six O atoms of the DMSO molecules. In the crystal structure, C-HÁ Á ÁO hydrogen bonds are observed. One of the nitrate groups exhibits half-occupation.
Related literature
For general background to thallium(III) chemistry, see: Tó th & Gyõ ri (1994) . For related structures, see : Aghabozorg, Ghadermazi et al. (2006) ; Aghabozorg, Ramezanipour et al. (2006) ; Ma et al. (2002) ; Notash et al. (2008) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2007 ); cell refinement: SAINT (Bruker, 2007) (Ma et al., 2002) and [Tl(dm4bt) 2 (NO 3 )(DMSO)] (dm4bt = 2,2'-dimethyl-4,4'-bithiazole) (Notash et al., 2008) . Thallium(III) can be classified as a medium-soft metal ion in contrast to the other trivalent ions of group 13, aluminium(III), gallium(III) and indium(III), which are regarded as hard from their coordination properties (Tóth & Gyõri, 1994) . The title compound has a coordination number of six around the metal (Figs. 1 and 2). However, the coordination numbers 4 to 9 are observed in different thallium(III) complexes (Aghabozorg, Ramezanipour et al., 2006) . Table 1 , only C-H···O hydrogen bonds can be seen in the lattice. The shortest C-H···O bond is C2-H2B···O2 with the best angle.
To a DMSO solution of Tl(NO 3 ) 3 .3H 2 O (1 mmol, 443 mg) was added piperazinediium pyridine-2,6-dicarboxylate (3 mmol, 759 mg) prepared as literature (Aghabozorg, Ghadermazi et al., 2006) . The total volume of solution was 40 ml. The colourless crystals suitable for crystallography were obtained after six months.
Refinement
H atoms on C atoms were positioned geometrically and refined as riding atoms, with C-H = 0.96 Å and U iso (H) = 1.5U eq (C). There is a high positive residual density of 1.97 e Å -3 near the Tl1 atom (distance 0.76 Å) due to considerable absorption effects which could not be completely corrected. 
Hydrogen-bond geometry (Å, °)

